The design, synthesis, and biological evaluation of novel YC-1 derivatives as potent anti-hepatic fibrosis agents.
1-Benzyl-3-(substituted aryl)-5-methylfuro[3,2-c]pyrazole (YC-1) is a well-known synthetic compound with various satisfactory pharmacological activities, such as the activation of soluble guanylate cyclase (sGC) and the inhibition of hypoxia-induced factor-1α (HIF-1α). Recently, YC-1 has been demonstrated to have a potent activity on anti-fibrotic activity. However, the mechanism underlying its anti-fibrotic activity is still largely unknown. To this end, we presented here the design and synthesis of YC-1 and its novel derivatives, as well as the evaluation of their anti-fibrotic effects on activated human hepatic stellate cells (HSCs) LX-2. Moreover, the possible underlying mechanism of anti-fibrotic activity was also investigated for the first time by means of a CCK-8 assay, cell apoptosis analysis, and western blot analysis. Our study revealed that YC-1 and its derivatives suppressed activated LX-2 cell viability and induced cell apoptosis in a time- and dose-dependent manner. Western blot data demonstrated that these derivatives not only decreased the expression of α-smooth muscle actin (α-SMA), but also increased the expression of caspase-3, resulting in cell apoptosis. These findings strongly indicated that YC-1 and its derivatives, especially AC, could significantly inhibit LX-2 cell activation and induce LX-2 cell apoptosis by inhibiting α-SMA protein expression and promoting caspase-3 expression, respectively. In summary, our findings suggested that YC-1 derivatives might be potential agents for hepatic fibrosis therapy.